Context: Knee osteoarthritis (OA) is an important cause of pain and functional limitation in older people. Several short-term studies state that walking and resistance exercise reduce pain and disability and improve physical fi tness in people with knee OA. Aims: To compare the effect of walking and resistance exercise on pain and function in older adults with knee OA. Materials and Methods: A quasi-experimental study was conducted at the physiotherapy department of General Hospital. Twenty one males and females in the age range of 60-75 years, diagnosed with knee OA by the orthopedic department according to the American College of Rheumatology criteria were randomly allocated into three groups. Conventional physiotherapy treatment remained common for all the groups. Group A subjects additionally walked at a self-paced speed. Group B subjects received resistance exercise for hip and knee muscles. Group C subjects received conventional physiotherapy treatment alone. Intervention was given 5 days/week for 2 weeks. Pain intensity at rest and during activity was assessed using visual analog scale (VAS) and physical function was assessed by Western Ontario McMasters Arthritic Index (WOMAC). The level of signifi cance was set at 5%. Results: There was a signifi cant difference in VAS at rest within group A and group B. The difference in VAS during activity and WOMAC scores was signifi cant within each group. Mean difference in VAS during activity revealed a signifi cant difference between group B and group A and between group B and group C. The mean difference in WOMAC scores was signifi cant between group A and group C. Mean difference in VAS at rest showed no difference between the groups. Conclusion: Resistance exercises are more effective in reducing pain during activity and walking is more effective in improving physical function in older adults with knee OA.
Introduction
Osteoarthritis (OA) is the most common form of degenerative joint disease aff ecting 15-40% of people aged 40 years and above and 60-70% of the population older than 60 years of age. [1] Although most joints of the lower extremity, including the ankle and hip, may be involved the knee is the most common site for OA. [2] OA is a chronic degenerative disorder of multifactorial etiology characterized by loss of articular cartilage and periarticular bone remodeling, with characteristic signs such as pain during weight bearing,
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Knee OA is the most common cause of locomotor disability in the elderly. [6] The goal of treatment, therefore, is to alleviate pain and enhance physical function, along with preservation of joint mobility. Owing to the prevalence of knee OA in older adults and the amount of physical and psychological distress it leads them to, it is imperative to rehabilitate this population with an exercise program that is least expensive, benefi cial, easy to comply with, and consumes less time and resources. Several short-term evidences suggest the role of exercises and walking in improvement of the symptoms and joint function in knee OA. In India, very few studies have examined these parameters in older adults with knee OA. Moreover, there is no general consensus on their usage and application in a clinical setup. Thus, the aim of the study was to compare the eff ect of walking versus resistance exercise on pain and function in older adults with knee OA.
Materials and Methods
A quasi-experimental study was conducted at the physiotherapy department of General Hospital. Twenty one males and females in the age range of 60-75 years, with knee OA diagnosed by the orthopedic department according to the American College of Rheumatology criteria, [7] and who were experiencing mild to moderate pain and stiff ness for more than 3 months were included and randomly allocated into three groups by the envelope method. The nature and purpose of the study were explained and informed written consent was obtained from the participants in their understandable language. Individuals were excluded if they had other forms of arthritis; signs of acute infl ammation, traumatic lower extremity injury, had taken corticosteroids, viscosupplement injections, sedatives, or opioids within the previous 3 months; had a history of knee infection, knee surgery or major limiting cardiovascular and neurological defi cits. Intervention was given 5 days/week for 2 weeks. Pain intensity at rest and activity was assessed using the visual analog scale (VAS) [8] and physical function was assessed by Western Ontario McMasters Arthritic Index (WOMAC). [9] Conventional physiotherapy treatment remained common for all the groups and consisted of exercises in the form of a set of 10 repetitions of quadriceps drills including ankle toe movements, static quadriceps exercise, last degree knee extension, and straight leg raise in three positions: supine, side-lying and prone, and high sitting knee extension. Stretching of the tight muscles was also performed with a 30-s hold for three repetitions. The subjects also received hot pack to the knee for 10 min. Group A subjects additionally walked at a self-paced speed on a fl at surface wearing comfortable footwear, two sessions of 10 min each per day. Group B subjects received resistance exercise for the hip and knee muscles using weight cuff s, 1 session per day. All exercises were done in set of 10 repetitions. One repetition maximum (1RM) was determined. Set 1 was performed at 25% of 1RM and set 2 at 50% of 1RM. Group C subjects received conventional physiotherapy treatment alone.
The level of signifi cance was set at 5% and data were analyzed using IBM SPSS, Version 20.0. Variables were checked for normal distribution using histogram and Kolmogorov-Smirnov test. There were 7 males and 14 females with a mean age of 63.52 ± 1.07 years. For VAS at rest and during activity, Wilcoxon signed-rank test was used for analysis within the group and one-way analysis of variance (ANOVA) was used for analysis between the groups. For WOMAC, paired t-test was used for analysis within the group and one-way ANOVA for analysis between the groups.
Results
Comparison of diff erence in mean VAS and WOMAC scores within groups A, B, and C are shown in Tables 1-3. Diff erences between the groups are shown in Table 4 . A statistically signifi cant diff erence was seen within groups A and B for VAS at rest and within all the groups for VAS during activity and WOMAC (P < 0.05). Between the groups, VAS during activity and WOMAC score showed a signifi cant diff erence (P < 0.05), and Bonferroni post hoc test was applied for multiple comparisons. For VAS during activity, there was a signifi cant diff erence between groups A and B as well as between groups B and C. For WOMAC, groups A and C showed a signifi cant diff erence. No adverse reactions to therapy were observed.
Discussion
The results of the present study showed that resistance exercises were better than walking in reducing pain during activity whereas improvement in physical function was more in the case of walking. Walking and resistance exercises were found to be equally eff ective in reducing pain at rest. In a systematic review, Roddy [10] et al. stated that both aerobic walking and home-based quadriceps strengthening exercise reduce pain and disability in knee OA. Much in line with this, the present study concluded that walking and resistance exercises were eff ective in reducing pain and improving physical function. Also, in the Fitness Arthritis and Seniors Trial (FAST) [11] study, signifi cant improvements were noted in disability, physical performance, and pain after participating in either an aerobic or a resistance exercise program.
However, resistance exercises were more eff ective in reducing pain during activity as compared to walking. Several investigators have reported declines in the sensorimotor function of the quadriceps (proprioception) among knee OA patients. It has also been implicated that this decline is a primary contributor to pain and muscle weakness. [12] When older people with OA participate in resistance training, the training directly targets one of the main barriers to their functional performance. Hence, impairments such as muscle weakness that limit function are targeted directly. Liu [13] et al. stated that resistance training in older adults with knee OA improves mobility (i.e., increases gait speed), simple functional tasks (i.e., standing up from a chair), and self-rated daily function.
In the present study, resistance exercises were more eff ective in reducing pain during activity as compared to walking. This is also supported by Lange [14] et al. in a systematic review, who concluded that resistance exercise is a vital component of the treatment for some of the underlying mechanisms of knee OA including muscle strength insuffi ciency, muscle activation imbalance, and aberrant biomechanics and cartilage loading.
Shakoon [15] et al. concluded that excess knee adductor moments reduced following walking comfortably in common footwear. In consistence with this, the present study showed an improvement in physical function after walking at a self-paced speed. This can be attributed to reduced excess adductor moment at the knee, improvement in muscle activation pattern, and proprioceptive loading of the knee joint. Thus, walking and resistance exercises can be incorporated, along with conventional physical therapy while treating older adults with knee OA for improvement in physical function and pain, respectively. Future studies with long-term follow-up can be undertaken. Also, activities of daily living, recreational activities, and the use of assistive devices can be considered.
Conclusion
Resistance exercises are more eff ective in reducing pain during activity and walking is more eff ective in improving physical function in older adults with knee OA.
